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(54) NOVEL TRIAZOLE DERIVATIVES, THEIR PREPARATION 
AND COMPOSITIONS CONTAINING THEM 

(71) We, MERCK & CO. INC, a corporation duly organised and existing under 
the laws of me State of New Jersey, United States of America, of Rahway, New Jersey, 
United States of America, do hereby declare the invention, for which we pray that a 
patent may be granted to us and the method by which it is to be performed, to be par- 
5 ticularly described in and by the following statement : — 5 
<jout is a condition affecting humans and lower animals, particularly birds and 
reptiles, which is characterized by perversions of the purine metabolism resulting in 
an excess of uric acid in the blood, by attacks of acute arthritis, and by formation *>f 
chalky deposits in me cartilages of the joints. These deposits are made up chiefly of 

10 urates, or uric acid. Hyperuricemia is a condition characterized by an excess of uric 10 
acid in the blood. . 

Uric acid serves no biochemical function in the body and is merely an end product 
of purine metabolism. It is well known in the art that the purine base adenine and 
guanine, which play key roles in a wide variety of chemical processes, both give rise to 

15 uric acid hi the body. Adenylic acid and guanyiic acid are converted to the free purine 1 5 
bases by destructive metabolic enzymes. A portion of the free purine bases is converted 
to purine ribonucleotides and the remainder is degraded to the free bases xanthine and 
hypoxanthme. A single enzyme, xanthine oxidase, converts both xanthine and hypox- 
anthine to uric acid for excretion. , , . 

20 Although human purine biosynthesis can be inhibited at the stage of formyi glyan- 20 

amide ribotide by the giutamine antagonists azaserine and ordiazo-5-oxo-l-norieucine, 
a high incidence of undesirable side effects precludes their being used clinically for this 
purpose. In recent years, substantial progress has been made in attempting to control 
the excessive levels of uric acid in patients afflicted with gout through the use of phar- 

25 maceuticait agents. Uric acid synthesis has been effectively blocked by the use of alio- 25 

pnrinol, 4-hydroxypyrazo*o- [3,4-d] -pyrimidine, a compound which is a structural iso- 
mer of hypoxamhine. AHopurinol acts as a specific inhibitor of die enzyme xanthine 
oxidase, which is responsible for the conversion of both hypoxanthine and xanthine to 
uric add. As a direct resuk of the acummstrarion of this compound to patients afflicted 

30 with gout, part of the uric acid which would normally end up in the urine is replaced 30 
instead by the oxypurines, hypoxanthine and xanthine, thus greatly reducing the con- 
tent of uric add in serum and urine. Azathioprine has also been employed mpatients 
*fTCW»»rf by gout to inhibit the excessive purine synthesis, which tends to produce ab- 
normal amounts of uric add. Other compounds, such as acetylsalicylic add, thiophenyl- 

35 pyrazoSdine, and phenylbutazone have been employed in the treatment of gout Many 35 

of the existing compounds used in the treatment of gout, however, relieve the inflam- 
mation and other symptoms connected therewith but have no effect on the conditions 
which give rise to gouty arthritis or hyperuricemia. Thus, there is still a need for com- 
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pounds which can be employed in The prophylactic treatment of gout as well as (for the 
treatment of other abnormal conditions associated with hyperuricemia. 
The present invention provides compounds of the formula : 




or %^^ M 

5 in which R* is a hydrogen atom or a C,_* alkyl, C*^ alkanoyl, benzyl, cartemoyl, 5 

(C_^ alkyl) carbamoyl or di(C,_5 alkyl) carbamoyl radical; is a pyndylmethyl, 
phenyl or naphthyl radical, a heteroaryl radical such as pyridyl, subsansEd pyndyl, 
qumolyl or rinnohnyl, a (5 or 6>ring-membered non-aryl heterocyclic radical contain- 
ing 1 to 3 hetero atoms that are sulfur, oxygen or nitrogen, and optionally baying one 

10 or two Q_ 5 ailkyl substmients, or a substituted phenyl radical where the substituent^s) 10 

is/are halogen such as chlorine, bromine or iodine, alkyl, sutfamoyl, alkyi- 
sulfamoyl, Q_ s alkoxy, Ca_ 3 alkanoylamino or di(Ci_, alkyl)amino; and R, is a (5 or 
6>ring-membered non-aryl heterocyclic radical containing 1 to 3 hetero atoms that are 
sulfur, oxygen or nitrogen, and optionally having one or two Q-* alkyl substiments, or 

15 a heteroaryl radical such as pyridyl, substituted pyridyl, qumodyl or annolmyl, pro- 15 

vided that where R, is pyridyl or substituted pyridyl, Ra is not pyridyl, (Ci_ 5 aJkyl)- 
pyridyl, phenyl or (d_ 3 alkyl>phenyL Where R, is a naphthyl group, the naphthyl 
group is joined to the triazole ring at the 1 or 2 position of the naphthyl group. 

Substituted triazoles falling within the scope of this mvention have been found to 

20 be effective anti-gout and antWiyperuricemic agents in that they will inhibit the action 

of the enzyme xanthine oxidase and thus reduce the content of uric acid in serum and 
urine. In addition to being useful as anti-gout and anti-hyperuncemic agents, such 
substituted triazoles exhibit diuretic and hypotensive activity. 

Examples of alkyl radicals are methyl, ethyl, ^propyl and n-butyl; examples 

25 of Cx_ 3 alkanoyl radicals are acetyl, propionyl and butyryL Examples of the hetero 

rmgs'Ro and R 3 are pyrazmyi, pyridyl, miazoJyi, ihienyl, furyl, pyramdyi, ihiadaazolyl 

and oxazofyL _ 

Also within the scope of the present invention are the non-toxic sales of the com- 
pounds, particularly the alkali metal and alkaline-earth metal salts of those triazmes 

30 where R 3 is hydrogen, such as the sodium, potassium, and calcium safes, the pharma- 30 

ceutically acceptable quaternary salts such as the methiodides and ethiodides and 
mineral adds salts such as the hydrochloride or sulfate salts of those compounds hi 
which the substituent in the 3 and!/ or 5 position contains at least one basic nitrogen 
atom, such as in a pyridine ring. Also contemplated by the invention are the N^oxides 
35 of compounds having a nitrogen-emtaining heterocyclic substituent in the 3 or 5 35 

position. 

Those compounds in which R x in Formulae A and B is hydrogen or Q^, alkyl, Rg 
is pyridyl, pyrazinyl or pyrimidyl, and R3 is halophenyl, Qhienyf, pyrazmyl, iuryl, quin- 
olyl or pyrimidyl represent a preferred- sub-class of compounds falling within the scope 
40 of the present invention. Particularly preferred are *hose compounds in which R5 is 40 

pyridyl, Ri is hydrogen and R« is halophenyl. 

The compounds of Formulae I and la below can be prepared by a series of reac- 
tions winch are depicted in the following flow diagram: 




20 



25 
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wherein R,' is hydrogen or Ci_ 3 alkyl, Ra and R a are as defined above, and W is 4 
alkyl. Compounds I and la are of course the same when R t is hydrogen. 

As can be seen from the above reaction diagram, a substituted hydrazine com* 
pound such as, for example, isonicotinoylhydrazine, is reacted with an imino ester such 
5 as, for example, ethyl pM±loroiminobenzoate, in a suitable solvent. Either lower boiling 5 

solvents, such as methanol, ethanol or nitromethane, or high-boiling solvents, such as 
oVcalm, xylene, or dimethylsulf oxide, may be used. When low-boiling solvents are used, 
the product of the reaction is usually the intermediate acrylamidrazone. A reaction time 
of 3—20 hours at temperatures of from room temperature to the reflux temperature of 

10 the solvent is employed. The intermediate acyiamidrazone II (III) may be converted to 10 

I (la) by heating k, eg. in the absence of a solvent at temperatures of from 125 to 
300°C for from about 15 minutes to one hour or in higher boiling solvents at or near 
the reflux itemperature of the solvent for from about one to twenty hours. The final 
cyclized product is isolated and purified by known techniques. 

15 When high boiling solvents are employed, the reaction is conveniently carried out 15 

at or near the reflux temperature of the solvent. The preferred temperature range is 
from 100 to 200°C. The reaction time is dependent upon the particular temperature. 
The reaction is earned out without isolation of the intermediate and the final cyclized, 
product is isolated and purified by known techniques, for example, crystallization from 

20 a suitable solvent, such as methanol or ethanol. As can be seen from the above reaction 20 
diagram, where R t is d_-a alkyl, the selection of the particular hydrazine compound 
and the particular imino ester will depend upon which substituent is desired in the 3 
and/or 5 position. 

Alternatively, the 1,2,4-triazoles of this invention can be prepared by reacting a 

25 suitable carbonitiile such as, for example, 4-cyanopyridine, with an alkali metal, such 25 

as sodium or potassium in a lower alkanol to form the imino ester. The imino ester is 
chen reacted with a suitable carboxylic acid hydrazide such as, for example, a pyrazine 
carboxylic acid hydrazide, in a suitable solvent, such as methanol or ethanoL The reac- 
tion mixture is first heated, preferably at reflux temperatures, for from about 1/2 hour 

30 to 20 hours, after which the reaction mixture is concentrated by removal of the solvent, 30 
and the solid intermediate is hearted at elevated temperatures, either in the presence or 
absence of a solvent. When no solvent is used, a temperature of from 100 to 300° C. 
for from about 15 minutes to one hour is preferred. The product is collected by known 
techniques. Where high-boiling solvents are used, the reaction is conveniently carried 

35 out at or near the reflux temperature of the solvent. The preferred temperarture range is 35 

1O0 — 200°C The reaction time is dependent upon the temperature. 

Those compounds in which R, is other than hydrogen can also be prepared by 
reacting a triazole ofTormula A where R x is hydrogen with an appropriate alkylating, 
benzylating or acylating agent. Where R 3 and R 5 are different, a mixture of compounds 

40 is obtained, Le. the substituent R x may be substituted on either one of the two adjacent 40 
nitrogen atoms. For example, where the substituent is a alkanoyl group such as an 
acetyl or butyryi group, the triazole is reacted with an alkanoic anhydride, for example 
acetic anhydride or butyric anhydride. Where the substituent in the 1 position is an 
alkyl group, alkyLation is achieved by reacting the sodium salt of the triazole with an 

45 alkylating agent, for example, dimethyl sulfate. Alkylarion of the 1,2,4-triazoLes gener- , 45 
aHy occurs in the 1 position. Where the alkyl group is a methyl group, methyiation can 
be achieved by reacting the triazole with diazomethane in a suitable solvent, such as 
diethyl ether. 

Those compounds in which the substituent in the 1 position is a carbamoyl or 
50 substituted carbamoyl group are prepared by reacting a 3,5-subsnmted-l,2 3 4-triazole 50 
with a carbamoyl halide, for example dimethylcarbamoyl chloride, in a suitable solvent 
such as tetrahyoVloTuran in the presence of a base, for example sodium hydride. 

An alternative method for preparing those compounds having an alkyl group in the 
1 position consists of first reacting a nitriie of formula R* — CN or R 8 — CN, for ex- 
55 ample 4-cyanopyridine, with an alkali metal, such as sodium, in a Ct — 5 alcohol, such 55 
as methanol, at room temperature and adding to the resulting solution a hydrazide of 
formula 

O O 

Ra-JL-NH— NHR', or R 5 — & — NH — NHR\, 

for example a l^sonicotinoyW-CC!^ alkyl)-hydrazine. (In the formulae, R' u Ra and 
60 R, are as denned above). The reaction mixture is heated, generally at reflux tempera- 60 
ture, for about 3 — 20 hours. Depending upon the nature of the substituents, the final 
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cydized product is obtained direcdy or the intermediate acylamidrazone is obtained. In 

the case where the intermediate compound is obtained, it may be heated in the absence 

of a solvent at about 100 — 300°C for from about 15 minutes to several hours, or the 

intermediate compound can be heated in a high-boiling solvent such as xylene or deca- 
5 hydronaphmalene at about 100 — 200° C. for about 1 — 20 hours. The alkylated triazole 5 

is isolated by known techniques. 

Those compounds of this invention which are amine oxides can be prepared by the 

method described above by using a nitrile-N-oxide such as, for example, 4-cyano- 

pyridine-N-oxide, as the nitrile reactant, or a hydrazicuhe-N-oxide, such as pyridine- j 0 
10 N-oxide-4-carboxylic acid hydxazide. 

Representative examples of the compounds within the scope of this invention are: 

3M><klorophmyl)-5<^ 

3-^pyrazmyl)-5^4-pyndyl>lA4-triazole, 

3-fc,4-ctfcMorophmyl)-5-(4-py^ 
15 l-ediyl-3^^4-pyimiidyl>lA4-«cria2ole, 15 

3H;6^^umodyl)-5^4-pyiMyl)-lA4-a3azole, 

3-^fmrl)-5K4^yridyl)-lA4-triazole, 

3^4-chloio-3-«ulfiamoylphen^ 

3^,5-dime^oxyphenyl>5-(4-pyrid 
20 3-(m-chloropfaen5d>5-<^y^ 20 

3-^brotmophen^)~5-(4-py^ 

3-(2-naphmyl)-5-(4-pyridyl)-l ,2,4-triazole, 

3-(3,4^chloro*5-sulfamoy^ 

3^^(4-pyrimidylHA^ triazo ' le » . 
25 N-me*hyl-4-[3-G^^oropheny iodide, 25 

N-methyl-^U^^o^^^ylH^-^^^ 250 ^ 1 - 5 ] ^vridinium iodide, 

3-0><Morophenyl)-5^4-pyridazinyl)-lA4-triazole, 

l-butyryl-3-(/^<Worophenyl>^ 

l-acetyl-3^,4-m\±l»^henyi)^ 
30 l-methyl-3-(3,5-dimethaxyph^ 30 

l-beiizyl-3,5-o^4-pyiim^ 

3-{3,5-cumethoxyphmyl)-5-(2-pyraz^ 

3^-methoxyphenyi>-5-(3-pyridyl)-l 5 2,4-triazole, 
- c 3-(p-5ulfamoylphenyl)-5-(2-pyrazmyl>l A4-triazole, 

35 l-mediyl-M4i5yridyl)-5-(p-cMoropheBylH ,2 3 4-txiazole, 35 

l-acetyl-3-(6H2faiaolyl)-5 -(p-dimeshylaminophenyiy-1 ,2,4-triazole, 
and l^erlryl-3-(/>-chlorophen^^ 

The present invention provides a method of treating gout in non-human animals 

^ that comprises admmistering to a susceptible animal a compound of formula A or B or 

40 a non-toxic salt or N-oxide thereof. 40 
For testing purposes, xanthine oxidase obtained from milk may be used to demon- 
strate the ability of the substituted triazoles to inhibit the enzyme. The general pro- 
cedure is to use 5—10 units per milliliter of enzyme, which is furnished as a suspension 
in 60% ammonium sulfate; 1 unit of such a suspension converts 1 ^xmole of xanthine to 
uric add per minute. Generally, for a 1-day assay, about 0.05 ml. of enzyme is diluted 45 
*with about 3 ml. of buffer. As the buffer, an aqueous solution of 2-ainmo-2^hydn>xy- 
methyH,3-propanediol (0.05 mole, pH 7.4) may be used. The inhibitor to be treated 
is dissolved in the buffer or a suitable solvent, such as dimethylsulfoxide; the same sol- 

50 vent is used to dilute the solution. The buffer, hypoxanthine and solvent are placed in a 

cell, and the enzyme solution is then added, and the rate of increase in absorbance at 50 
290mu is noted with a recording spectrophotometer. Generally, sufficient enzyme is 
employed to give about 0.1 absorbance units change per minute, and sufficient inhibitor 
is used to give 30 — 70% mhibition. The jiM concentration of inhibitor necessary for 

55 50% inhibition (Vo/V x =2) is detennined by plotting V«/\\ against I, where V 0 = 

velocity without inhibitor, Vi = velocity with inhibitor, and I = inhibitor concentration. JJ 

The therapeutically active substituted triazoles of formulae A and B or a nun-toxic 
salt or N-oxide thereof can be administered as the active ingredient in a composition 
useful in treating gout, together with a pharmaceutically acceptable carrier in the form 

60 of tablets, syrups, elixirs, capsules, and sterile injectable liquids. These preparations 
may be made by any of the known pharmaceutical methods. For example, in tablet 
form, the compound is compounded with an inert pharmaceutical carrier which may 
contain a suitable binder such as, for example, gums, starches, and sugars. The com- 
pound may also be incorporated into a gelatin capsule or formulated into elixirs which 

55 have the advantage of being susceptible to manipulations in flavor by die addition of 65 
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standard natural or synthetic flavoring materials. The compound is generally adminis- 
tered in compositions which are so proportioned as to afford a unit dosage of about 30 
mg. to 1.5 gm. per day. The preferred dosage level, however, is about 100 — 800 mg. 
♦per day. 

The following examples serve to illustrate typical tablet, capsule, and elixir formu- 5 
lations maorporating the therapeutical Uy active substituted triazoles of this invention: 



FORMULATION 1 - COMPRESSED TABLET COMPRISING 
0.5 GM. OF ACTIVE INGREDIENT 


Ingredient 


Amount — Mg. 


3-( p-chlorophenyl)-5-(4-pyridy D- 




1,2,4-triazole 


500.0 




12.5 


Starch paste - 12fc%, 100 cc. allow. 




512.5 


Starch, U.S.P. Corn 


25.0 




5.5 


Magnesium stearate 






543.0 



The 3-(p^orophenyl)-5-{4-pyridy 1> 1,2,4-criazole is granulated with the starch paste 
and while moist passed through a No. 14 screen, dried at 45 °C for 20 hours, and then 
passed 3 times through a No. 14 screen. The starch is then passed through a Nb. 90 \q 
bolting cloth onto the granulation product, and all ingredients are blended thoroughly. 
The magnreinrn stearate is passed through a No. 90 bolting cloth onto the granulation 
product, and these ingredients are blended, after which the granulation product is com- 
pressed into tablets using a 14/32" flat, bevelled, scored punch having a thickness of 
0.2O5rfcO.005" yielding 1,000 tablets each weighing 0.543 grams. 15 



FORMULATION II: ENCAPSULATION - FOR 250 MG. 
CAPSULE 


Ingredient 


Amount — Mg. 


3-<2-pyr aziny 1) -5-(4-pyridy 0-1,2 ,4- 


250 


triazole 




Lactose 


93 


Talc 


7 



Btend lactose, talc and the 3^2^yrazmyi)-5-{4-pyridyi>- 1,2,4-triazole in suitable blend- 
ing equipment, and encapsulate into a No. 2 capsule at a target weight of 350 mg. 
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FORMULATION III LIQUID SUSPENSION - FORMULA 


Ingredient 


Amount — g./l. 


Veegum H.V. 


3.0 


Water 


150.0 


Methyl paraben 


1.0 


l-methyl-5-(4-pyridyl)-3-<p^chloro- 
phenyl)-l,2,4-triazole 


50.0 


Kaolin 


10.0 


Flavor 


1 0 


Glycerin, 9.5 to 1 liter 





Suspend Veegum in water with vigorous agitation, add methyl paraben and allow to 
stand overnight to ensure complete hydration of Veegum. In separate vessel suspend 
l-rnethyi-5^4-pyridyl)-3-(p-c in about 750 ca of glycerin. 

5 Add kaolin and stir until homogeneous. Slowly add aqueous dispersion of Veegum and 5 

methyl paraben. Add flavor and continue agitation for 1 hour tx> ensure homogeneity. 
Q.S. with remaining glycerin to 1 : 1. Stir until homogeneous. 1 Tea spoonful contains 
250 mg. of l-methyl-5^4^yridyl)-3-(^^ 

The following examples are given for purposes of fllustrarion and not by way of 
10 limitation: 10. 

EXAMPLE 1. 
3-(2~PYRAZINYL)-5-(4-PYRroYLHA4-TRIAZOLE 
Sodium (0.4 gram) is added to pyridme~4^rbonitrile (8.3 grams, 0.08 mole) in 
methanol, and the solution is allowed to stand for 30 minutes at room temperature. A 
15 suspension of pyrazme-2-carboxylic acid hydrazide (9.6 grams, 0.07 mole) in methanol 15 

(160 ml.) is added, and the resulting solution is heated at reflux for 30 minutes. After 
cooling, the intermediate acylamidrazone is collected by nitration. The acyclic inter- 
mediate is then heated at 260° C. for 15 minutes, after which the reaction mixture is 
. cooled to room temperature. Upon recrystallization from acetonitxa^-water, 3-(2-pyra- 
20 ^yl>5^4^yridyl>lA4-tria2ole is obtained, m.p. 251— 252.5 °C. 20 

EXAMPLES 2—23. 
The following compounds are prepared by the reaction procedure described in 
Example 1: 
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EXAMPLE 24. 
S-<p-CHlX>ROPHENYL^ 
To a suspension of isonictninoylhydrazme (10.9 grams, 0.08 mole) in methanol 
(250 ml.) is added a solution of ethyl p-diloroiimnobenzoate (14 grams, 0.08 mole> in 
5 methanol (50 ml). The reaction mixture is reflux ed for 30 minutes and is then con ecu- 5 
trated until a solid separates out of solution. The mixture is then cooled, and the inter- 
mediate acylamidrazone is collected by filtration. The acyclic intermediate is then heated 
at 280° C for 15 minutes, after which it is cooled to room temperature. Upon recrystal- 
lizatam from ethanoi-water and sublimation, 3-(p-chloropheny])-5-(4-pyridyl>-l ,2,4- 
10 trmzole is obtained, m.p. 264.5 — 265.5°C. 10 

EXAMPLE 25. 

N - METHYL - 4 - [3 - (p - CHLOROPHENYL) - 1,2,4 - TRIAZQLYL - 51- 
PYRTDINIUM IODIDE 

To a suspension of 3-(p-chlorophenyl>-5-(4-pyridyl)-lA4-triazole (1 gram, 0.0O4 
IS mole) in N^-dimemylfoa-mamide (25 nil.) is added methyl iodide (1.4 grams, 0.01 15 
mole), and the resulting solution is allowed to stand at room temperature for one hour. 
The solid which separates during the reaction is collected by filtration. Upon recrystaJ- 
iizatian from methanol, N-methyl-4- [ 3^-cWorophmyiy 1^4-triazolyl-5 ] -pyridinium 
Iodide is obtained, nxp. 275 °C 
20 When in the above procedure 3-(w-chtorophenyl)-5-(4-pyri dyl}- 1 ,2,4-triazole is 20 

used in place of 3-(p-cMorophenyi>5^4-pyri N-memyl-4-f 3-<i72- 

chlorophenyl^lA^-triazolyl^] -pyiidinnim iodide is obtained, m.p. 280— 281°C 

EXAMPLE 26. 
3,5-DI(2-PYRAZINYLH>2>4-TRIAZOLE 

25 Sodium (50 mg.) is added to 2-cyanopyrazine (1 gram, 0.01 mole) in 20 mL of 25 

methanol The solution is allowed to stand for 1 hour at room temperature and is added 
to a suspension of pyrazxne-2-carboxylic acid hydrazide (1.4 grams, 0.01 mole) in 50 
mL of methanol. The reaction mixture is heated at reflux for 2 hours and then at room 
temperature for 16 hours. After cooling, the intermediate acylamidrazone is removed 

30 by filtration and is then heated at temperatures of from 200° to 260°G. over 2\ hours. 30 
After cooling and recrystallizarion from methanol- water, 0.8 grams of 3>5-di(2-pyra- 
zinyi)-l ,2,4-triazole, m.p. 269 — 270.5°C is obtained. 

EXAMPLE 27. 
l-ACETYL-3^-Di(2-PYRAZINYL)-l^,4-TRIAZOLE 
35 A suspension of 3^nii(2-pyrazinyl)-l^,4-triazole (0.5 grams) in 20 ml. of acetic 35 

anhydride is heated on a steam bath for 17 hours. The resulting solution, is filtered and 
concentrated to a solid. After re crystallization from benzene-hex ane, 250 mg. of 1- 
acety W^-^(2-pyrazmyi)- 1,2,4-triazole is obtained, m.p. 128 — 130°C. 

EXAMPLE 28. 

40 l-DIMETHYLGARBAMOYL-3,5-DI(2-»PYRAZINYL)-l ,2,4-TRIAZOLE 40 

To 2.25 g. (0.01 mole) of 3^-di(2-pyrazinyl>lA4-triazole in 200 ml. of tetra- 
hydrofurah is added 57% sodium hydride (0.42 g., 0.01 mole). The reaction mixture is 
heated at reflux for one hour and cooled, and a solution of dimemylcarbamoyl chloride 
(1 gram, 0.01 mole) in 10 ml. of tetzahydrofuran is added drop wise. The reaction mix- 

45 mre is then refluxed for four hours, cooled, filtered and concentrated to a solid. After 45 
recrystaHizarion from benzene, 1 -dime;mylcarbamoyl-3 ,5 ^(2-pyrazmyl)-1^4-triazole 
is obtained. 

WHAT WE CLAIM IS: — 
1. A compound of the formula 
50 50 




in which R t is a hydrogen atom or a C, #1 alkyl, Q._, alkanoyl, benzyl, carbamoyl, 
(Ci^c alkyl) carbamoyl or di(Ci..^ alkyl) carbamoyl radical; Ra is a pyridyimethyl, 
phenyl or naphmyl radical, a heteroaryl radical, a (5 or 6)-ring-membered non-aryl 
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heterocyclic radical containing 1 to 3 hereto atoms mat are sulfur, oxygen or nitrogen, 
and optionally having one or two C t _.» alkyl subsutuents, or a substituted phenyl radical 
where the subsrituent(s) is/axe halogen, C,__,, alkyl, sulfaraoyl, d_» alkylsulfamoyl, 
aflkoxy, Cts alkanoylamino or di(C,_s alkyl)amino; and R*, is a (5 or 6)-ring- 
5 membered non-aryl heterocyclic radical containing 1 to 3 hetero steams that are sulfur, 5 
oxygen or nitrogen, and optionally having one or two alkyl substituents, or a 

heteroaryl radical, provided that where Rs is pyridyl or substituted pyridyl, R© is not 
pyridyl, (C^ aikylVpyridyl phenyl ox alkyl>phenyl. 

2. A compound as claimed in claim 1 in which Ri is a hydrogen atom. 
10 3. A compound as claimed in claim 2 in which R 3 is a halophenyl radical and R# 10 

is a pyridyl radicaL 

4. A compound as claimed in claim 2 in which Ra is a pyrazinyl radical and R 5 is 
a pyridyl radical. 

5. A compound as claimed in claim 2 in which Ra is a pyrimidinyi radical and 

15 is a pyridyl ra dical . 15 

6. A compound as claimed in claim 2 in which R, is a 3 ,4^cMoto-5 -sulfamoyl- 
phenyl radical and R s is a pyridyl radical. 

7. 3<4-Pyrinumyl>5^4-py^^ 

8. 3^-^ilorophenyl)-5K4^yridyl> 

20 9. 3^2-Pyraanyl>5^4^yridyl)-lA4-triazole. 20 

10. An N-oxide of a compound as claimed in any one of claims 1 to 6 having an 
N-coataining heterocyclic substituent in the 3- or 5-position. 

11. A nan-toxic salt of a compound as claimed in any one of claims 1 to 6. 

12. The process that comprises reacting a compound of the formula 

25 II 25 

Ra— C— NH— NH— R' j 

with a compound of the formula 

NH 
R,-Jk— OW 

and heating the resulting intermediate compound of formula 

O R\ NH 

Rr-A-MH— A t-Rs 

30 to produce a compound of the formula 30 



Y* 

in which R\ is a hydrogen atom or a C,^> alkyl radical; W is a alkyl radical and 
Ra and R- are as denned in claim 1. . 

13. A process according to claim 12 in which the intermediate compound is heated 
35 atatemrjeramreof from 125° to 300°C. 35 

14 The process that comprises reacting a compound of the formula 

O 

R s JL-NH— NH— R', 
with a compound of the formula 

R 3 JL-OW 
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and heating the resulting intermediate compound of formula 

O R' NH 

R 5 _Ji_NH— A H^-R, 

to produce a compound of the formula 



25 



5 in which each of R', and W is a d-_* alkyl radical and R 3 and R, are as defined in 5 

claim 1. 

15. The process that comprises reacting a compound of the formula 

Rs — CN or Ra— OJ 

wkh an alkali metal in a Ci_ 5 alkanol, and heating the resulting mixture with a com- 
10 pound of the formula 10 

O O 

Ra-JL-»NH— NHR', or R a -JL— NH— NHR',, 

where K\ is as defined in daim 12 and R^ and R n are as defined in claim 1, to produce 
a compound as claimed in claim 1 in which R, is a hydrogen atom or a Q_ 3 aflkyl 
radical. 

15 16. The process that comprises reacting a compound of the formula 1 5 



with an alkylating or benzylating agent to produce a compound of the formula 

20 where R° is a aBcyl or benzyl radical and Ra and R a are as defined in claim 1. 20 
17. The process that comprises reacdiig a compound of the formula 



* ~i l 



with an acylating agent to produce a compound of the formula : 



in which R* is a Ca_s alkanoyl or a carbamoyl radical and R n and R A are as defined in 
Qaim 1. 

18. A process mat produces a compound as claimed in Claim 1, substantially as 
hereinbefore described in any one of Examples 1 — 24 and 26—28. 
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19. A process that produces a compound as claimed in Claim 11, substantially as 
hereinbefore described in Example 25. 

20. A compound as claim^ in Claim 1 when prepared by a process as claimed in 
any one of Claims 12 — 18 or an obvious chemical equivalent of such a process. 

5 21. A compound as claimed in Claim 11 when prepared by a process as claimed in 25 

Qaim 19 or an obvious chemical equivalent of such a process. 

22. A composition useful in the treatment of gout mat comprises a pharmaceutic- 
aDy acceptable carrier and a compound as claimed in any one of Claims 1 — 6, 10 and 
11 as the active ingredient. . . 

10 23. A composition as claimed in Claim 22 in the form of a tablet, capsule, elixir or 30 



40 



24. A composition as claimed in Qaim 22 substantially as hereinbefore described 
in any one of Formulations I to m. 

25. A composition as claimed in Claim 22 in the form of a syrup or sterile inject- 

15 able kquM. . 35 

26. A composition as claimed in any one of Claims 22 to 24 in which the active 
ingredient is 3^pK^orophenyl)-5-{4-pyridyI)-l^ 3 4-triazole. 

27. A composition as claimed in any one of Claims 22 to 24 in which the active 
ingredient is 3-(2^yra2myi)-5^4-pyridyl>l^ 3 4-triazole. 

20 28. A composition as d aimed in any one of Claims 22 to 24 in which the active 

ingredient is a compound as claimed in any one of Claims 2—7. 

29. A method for the prevention and treatment of gout in non-h um an animals that 
comprises orally administering to a susceptible animal a compound as claimed in any 
one of Claims 1 — 11, 20 and 21. 

For the Applicants, 
D. YOUNG & CO,, 
Chartered Patent Agent, 
9 & 10 Staple Inn, 
London WC1V 7RD. 
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